Lake Mikri Prespa is a shallow water basin characterized by unstable thermal stratification, primary dimictic conditions and clinograde distribution of dissolved oxygen.
Introduction
During the last decades various development projects, mainly intensified agricultural practices, have not only threatened the natural environment but also altered directly or indirectly the trophic situation of Lake Mikri Prespa (Koussouris & Diapoulis 1983 , Newbold 1986 ). This lake is considered to bean internationally important wetland offering valuable sites for waterfowl, where rare and threatened species such as pelicans, cormorants, egrets, herons etc. occur (e.g. Terrasse et al. 1969 , Pyrovetsi et al. 1984 , Katsadorakis 1986 ). The ecologically diversified fauna and flora, as well as the luxuriant aquatic vegetation, the extensive marshes, the floating islets of thick reed clusters, the wet meadows and the lake itself make Lake Mikri Prespa a rich wildlife area.
Recent limnological investigations carried out by the National Centre for Marine Research, Department of Inland Waters have provided information on the morphological characteristics of the lake and its nutrient conditions (Tables I, II) .
This article deals with a hydrobiological analysis of the lake, an estimation of nutrient loading and finally with the application of a mathematical model for the evaluation of its trophic status on the basis of an analysis of the total phosphorus input. Table II . Lake Mikri Prespa water quality parameters (Koussouris & Diapoulis 1983 , 1985 *, 1987 * and Mourkides et al** 1978 ( Fig. 1) .
Description of the area
The lake is supplied with water only seasonally through surface runoff from a number of small creeks, torrents and from irrigation and also pro bably through seepage and underground sources.
The lake has a natural outflow to lake Megali Prespa, as well as into fissures in the underground.
The usage of the lake water is mainly for irriga tion (8. water, while almost 1 % is housing areas with 2000
habitants.
The most pronounced features of the lake environ ment are :
-the extensive reed belt surrounding the lakeshore ; -the organic matter produced mainly by reeds that contributes to the nutrient loading of the lake ; -the agricultural runoff and the increasing soil erosion that accelerate the trophic conditions of the lake ;
-the richness and importance of its avifauna.
According to data from the National Meteorological Service the climatic regime of the area could be characterized as semihumid to humid with mesothermal conditions. Mean annual air temperature (average of 20 years) is 11.3° C (range 1.4 -21.6° C). The mean annual precipitation is 610 mm. on the lake and 667 mm. on the watershed ( 
Hydrological analysis
To evaluate the present level of the trophic sta tus of Lake Mikri Prespa the annual hydrological budget has been established. Morphometry, climate and nutrient loading do not vary significantly from year to year. Therefore, it may be assumed that the water budget of the lake is in a steady state. The sim plified annual hydrological balance of the lake can be adequately described by Ward's (1975) formula :
PL + R + GL = Ea + Q + IR (1) where : PL = the precipitation volume on the lake, R = lateral flow and surface runoff, GL = total underground inflow to the lake, Ea = evaporation volume of the lake, IR = the irrigation water volume from the lake, 0 = the surface outflow from the lake plus the underground seepages from the lake.
According to Ward's (1975) Table III) (74.75/207=0.36).
The remaining terms of equation (1) Tables I and II and subsequently R, GL, PL, Ea, and IR in Equation (1) results that the total outflow from the lake is :
Q -65 X 10*.m. 3 (7)
Then, other hydrological parameters, like the areal water load (hydraulic load) (8) , the hydraulic retension time (residence time) (9) and the renewal time (10) may be estimated by the following formu lae, substituting the total outflow from the lake (Q) and total inflows to the lake (In -R+GL) from equa tion (7) and formula (1), while and V and AL from Table I 
Trophic situations-nutrient loadings
Lake Mikri Prespa, because of its shallowness has an unstable thermal stratification, although dimictic situations primarily occur every 2-3 years, when ice covers the lake for a few weeks. In calm sum mer conditions the unstable thermocline starts from 1.0 m. depth and reaches 4.5 m.
The water temperatures ranges (Koussouris & Diapoulis 1983 ) between : 8.8-11.1° C during the spring ; 18.3-28.1° C during the summer; 18.7-22.5° C during the fall ; 4.0-12.4° C during the winter.
The various water quality variables are given in Table II with their averages and ranges. The lake water is moderately hard and turbid with buffering capacity (between 1.7 • 3.0 meq H) and is well oxy genated, except a layer near to bottom during short periods and in a few sites (0.1 -4. Table  II , that contains published and unpublished data, with Wetzel's (1983) suggestion that the NI/P ratio for optimal algal growth is 7/1 by weight. The fact that in Lake Mikri Prespa this ratio usually fluctuates between 3.2 and 41.1, with 16.1 as mean value during the mixing period of water, indicates that phospho rus is the limiting nutrient for algal growth.
Furthermore the concentration of dissolved phos phate has been compare with the presence of some algal taxa. The measurements indicate that there is algal activity, mainly from chlorophyceae (Elakatothrix gelatinosa Wille, Scenedesmus quadricaitda Turp.em.Chod., Selenastrum gracile Reinsch.) and bacillariophyceae (Cyclotella ocellata Pant, C. meneghianiana Kutz, Nitzschia holsaiica Hust, and Navicula gracilis Ehr) during spring, when the concen tration of o-P ranges from 4.0 to 5.2 /tg l 1 (4.6 ,tg l 1 mean value). During summer period, when the domi nating groups are chlorophyceae (Closleriwn gracile Bred., Selenastrum bibraianum Reinsch, Scenedes mus quadricauda Turp.em.Chod.), bacillariophyceae (Cyclotella ocellata Pant. Melosira gramdata (Ehr) Ralfs and Navicula cryptocephala Ktitz) and cyano- 
The model
Evaluation of the trophic status can been done by several nutrient loading models (e.g. Vollenweider 1975 , Dillon etal. 1974 , Kirchneret al. 1975 . Calculated in this way, the loading of phosphorus appeared to be 0.28 g m-2 y-1 or about 15000 kg y 1 for the lake surface.
The nutrient loading into a lake can be estimated among other methods by using export coefficients given by Rast & Lee (1983) and Tomps Corp. (1974) .
Phosphate enters the lake basin from many sources such as, atmospheric fallout and precipitation, runoff by land-use, septic tanks of the rural area and the excreta of livestocks and avifauna.
Based on these coefficients the Lake Mikri Prespa re ceived a phosphorus loading of about 15.0 X 10°g y 1 (see Table III ). Assuming that 100 % of the above loa ding reaches the lake, the surface loading becomes above 0.2 g m^y 1 .
Of the above 15000 kg y" loading, only 2000 kg y-i will leave the system in the outflow and the rest (about 13000 kg y-') will sedimented.
Based on Vollenweider's (1976) critical loading relationships of phosphorus for a lake with mean depth less than five meters (Lt/qs^(10-20)(l +t)), the critical loading for Lake Mikri Prespa should be 0.07 g nr 2 y-l and the permissible Loading 0.03 g m-2y-J (Fig. 3) . Consequently the lake can be classified as meso-to eutrophic (O.E.C.D.) while a loading of 0.27 g m 2 y 1 (Fig. 3) is near the dangerous level.
If however the proposed development projects of the area take place, through the intensified agricul tural practice and the operation of the new hutchery, the expected enrichment of the lake water could affect the lake's ecosystem and might be devastating during drought.
